Behaviorally derived measures of conduction velocity in the substrate for rewarding medial forebrain bundle stimulation.
The results of collision and refractory period tests were used to compute conduction velocity estimates for reward-relevant neurons activated by electrodes aimed approximately 3 mm apart along the trajectory of the medial forebrain bundle (MFB). Collision tests consisted of delivering pairs of pulses in alternating fashion to the lateral hypothalamus and ventral tegmental area. As the interval between pulses was increased the behavioral effectiveness of double-pulse stimulation abruptly increased and then levelled off at longer pulse-pair intervals. In 6 subjects the C-T interval at which the abrupt rise was observed ranged from 1.0 to 3.0 ms. Refractory periods were estimated using an analogous paradigm but with both pulses applied through the same electrode. Recovery was first evident at pulse-pair intervals greater than 0.4-0.6 ms. Conduction velocity was determined for each subject by dividing the interelectrode distance by the difference between the collision interval and the refractory period; a range of 1.0-4.5 m/s was obtained, values that are inconsistent with the reported conduction velocities for catecholaminergic fibers. It is proposed that the substrate for brain-stimulation reward in the MFB consists of small, myelinated, non-catecholaminergic fibers.